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(54) AMPUFICATION-TYPE SOUD-STATE IMAGE SENSING DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an amplification- « 
type solid-state image sensing device which is easily 
enhanced in density, number of pixels* and an S/N ratio 
and capable of reading out signals at a high speed. 
SOLUTION: An amplification-type solid-state image 
sensing device is composed of amplification-type solid- 
state image sensing elements which are arranged in 
matrix and each possessed of a function that 
photoelectric conversion charge is stored through a first 
gate region 2, and a potential variation under the first 
gate region 2 modulated with signal charge stored in the 
first gate region 2 is outputted as signal and a reset 
function that signal charge stored in the first gate region 
2 is moved to a substrate and exhausted. Pixel signal 
outputs which are read out are fed to an output 
impedance conversion circuit (source follower circuit) 33 tb is* 
equipped with a series circuit of a drive transistor 31 
and a load transistor 32, and an image output voltage is 
taken out through the output terminal 34 of the output 

impedance conversion circuit 33, so that an accurate signal output free from a distortion of 
signal waveform and of high speed can be obtained. 
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^fL. -^mnm 1 cr>y- vn^mzmm-^w. 2 coy 
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±iepa^»«sa«i±icj^B£-t-^. jgt. iS2«y- 

b ffil^tc . ±s£m 2 y- b 3 J: s >- i^^yW < 

L> pSffiSta^ffi'J-fe y ^H^-^>'8S^Jlfe^2y- 
^«S3SrJB^•rl>Hfr^^Jg^tTfc<. miy- 
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;WJi4±lwJ^^L, W.2<Dy-Ymm.<r>-Uf^j:i>'m2 

<d¥- vw^-3,i::^tym.^mf.^ :>.)vm^\.zw^\^ 
X. ±sipm^mimm.i±izmm-^. mz.miy 

~hm^2^y-hb-t^Mosmh'7yiy:^i^<^v- 



[0021] kz^-c^ mil izTrrtTGM I sm<^m 
^tt^iz^^x. wmm(^i}^mtii^iii>imizv-x. 

HP--f yizma^tix^^-^^mmzx-ox 3d:7tmz7i^7- 

yi^^)v<r>mmi)m^^ti. ^i^zw^MM^^im 

[0 02 2] :icr)huyi-mx'ii. :i<niii7-yi^^)V<r) 

mikim^^ixhc^^morrhi.o\,z. m2(7)y-hm 
mzmi^Lx. hi^yi-m&9^:mf^'tt:itx\ v- 

ztfMmiz^j:K). mmMM^^m#mi.i^mti!,-th 

[0023] ^ c:t\ m2cr>y- hmmi>zmt$^-t h^m 
mi>zhi^yi-mMim^^i>!^iii^j:<. m2coy-h 
mmrizmwrnm^^^iizmtiiT^ s u -e >y h h i^-f >- 
isnzmm-hztii^x-^ini. wmmM^^^^zm 

[0 0 24] v-^z-/hmi^^i,zii. miy~hm&2i,z 
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( iE?L ) ti^T 2 c>-'- h 3 TcOtHt- 
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n MOS Image S e n s o r ) ^ Df ix^lf 

[ 0 0 2 8 ] |5I0 ( b ) tcfcV^T , pSL^i^mm 1 ^0 
±M1 l{c:SLrpa^#:*«lrttCnSfcO'>x;P4 
ifim^^ixX)i<0. MtC'>x;P4l*it±Sl KcJgLT 
P*MO^#^JS53!>iJg^$iiXV^&. •>x;U4co^ 

mi^'mm5 ^m\'^tzmm±.izmmm^in-Lxm 1 b 

mm2iiW!&^tiX\'^^. ttz. '>x;P4(cg^t/i» 

ffi 1 ±izi,iimm^'{t- 2 y- h«si 3 3&«m:?^i 

Tv-*^. *e^)P*-m{tA.it/i>>x;i^4<7)^ffi3ffi^gp. m 

mm. Rx/m 1 h 2 {±m 1 y-mm^m^ 
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c 0 0 2 9 1 iJt , ^m:mi}^m^fhtlfcms. i co^Bifi 
( b ) <7)m^x'^^tii> i a tci:»s*^'»riixi>. 

[ 0 0 3 1 lis 1 ir'- b«fii2 $:mv^T3l£h t/A^AItT 

^tffMR 1 iza \, ^x , ^m^miz^ <o mrf- ■ 

a,)VAi,zt5\.^x^Wi^\^jTX'hh. wnLtzm^nM 

[0 0 3 2}ts!r>T, a«l i:^f<sffiJ|gt^S[fL&« 
8S{±Sa Ly-cm-^«M4tcfB t T^-fC-r . 1 i: * 

W^Lfzm^^mzm l i: OlS 
(^ll^i^-fbL. t.fz. WEI t^W-m^tco^i— 

^(^mmz^-ixamt. mnhfc:m^9Mmzm]^x 
msL\t^mwm.i&t<DWi\>zmtihw^timtth. z 
(DX oizLx.mmi b^i^m.mt<r)mx\ m i y- 

txmw}m^<r>m^mnm'^^it-t6 ztiz^j:^, 
[ 0 0 3 3 1 sic. m 2 i-'- hmmcomm&mmzm i 
y- h mmijmf ^>tiT v ^=5: v ^mxm$^ ±minz 

iS»t^)itrv^-g,. ll2y-hffifii3t;aa5:®ES:0aD 

ISJH ( b ) lC;±[«JT-^-r^m::?a-5T U-b -y h h'L- 

ClcOidtcLT, '>x;W4ty 

-b -y h Ki^-f y'^^ 1 0 b(r)mx\ m2y~ hmmcom 

[0034]|114 (a) {iism ( b ) tC^-TmiliSlI 
|6](C^ii(CVGA ( i ) . VGA ( i + 1 ) ••••CSie? 

tihi'ny^^-f yizmm^ixx^^h. mmi,z.m2y 



— hm&3i>AiW-yj{^l,ZimiZVGB ( i ) , VGB 

( i + l ) •••■CSIBSixa2?Q y^7-<>'tcS?«g$ixT 
[0035] ^»«s«J^5 . fiP*> V-X 5ti#ti 

iliffiBlflsafllS^ »tc X ;P4 1 h ^i^eo+S 

(zjgfiK^ix. SiS:^r6itci^iitcvs ( j ) , vs ( j + 

[0036] lai 5(i. >in^>OtM1iMliK*««5g^& 
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ElSSt S*7'a -y $:ffl;^t-^i>-tJ:T:^fl<)lc^L/cl2 
■C?>l), 

[003 7] Bi 5tc:t3v->T, #B*l 1-1 1. 11 
-12,— 11-ln. 1 1-2 1. -1 1 -mnJiTlc 

¥ (X) :^\i^}5XU'mm. (Y) :^ri6]tc-?-^i'fixie?iJ§'ii 

>1 2- 1 , 1 2-2, ■• 1 2-m5r 
-f-iim^OLTmiSiii^lIISSl 3tc«iBg§ti. i 

xjimi>zRn^tifz^'i7ti<r>mi^mmi^mmm'f-u 
com2y- hms3o#ss^tt#^7^ >- 1 4 - 1 . 
14-2, -1 4-m^^ti^'tiifLxm2mmM^m 

SSI Stc^^^iiTtiO, IS 1 aa^IUlK 1 3fcj;lX 

[0038] t/s, Y:^[^iciE?^ij$ix/s#5ij«tfoiiiiM 

yi6-l, 16-2, -16-n l<Z^tl^'h.mW.^iX 
TV'^S, ^ix4>«0#37i:.7^ >- 1 6- 1 , 16-2, 

• 1 1 7-1, 

17-2, -1 7-n'?-ix-rixSr:)>tTf 7-'jf 7-^ VI 

9^ifYi.xmm^ixx\-^^tmzm^ti!,f}fs^2 

01. zmm^tiX\,^:h> ifz. #?iJSi»?fflh7>'i/;^^'i 

7-1, 17-2, ••■17 - nCO©JfflIffi^{±*T^[H] 

SS2 1 izmm^itxa*) , 7k¥^^[Hiss2 1 A^^>co$ijffli 
m^izx *)^miKmh^yi^x:!^ 17-1, 17- 

2, ■■■i7-nmmmK$tixm)}^tih, 

#lii|SSIl*tiaai^^ 1 1 - 1 1 ~ 1 1 -m n<OHU>f 
[0039] CcOi 3 tC, ^iOtii|iMll*««SIS{S, 

y-;^ • y- hmwj^i-zx 0 , =&mm 11-11, 1 
-12-1 1 -mn<on:f3f^miRmicm:^f^t:fm!Km9i 

fi^ai^)Jg^2 Oi}^hmd:^A.X-tJ:d^zLtzi><^X'h 
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[0040] ±immzx o . ot, ^comi^^mm-t 

[ 0 0 4 1 1 H 1 6(^ia 1 5 cr>m«i§Mmi¥mWMWi<OWt 

1 2 - i ICISl^S^'NVl^X^G I i itatiL. tti. H 
2Sa:^3ttlISSl 5titT^r|6)i#a<^ll2^5-^>'l 
4- i tca?2^S>'NVl'X0G I I HmtiL. ^iijtC. 
^KT^^lHlK 2 1 {iJ^iJ:6-[6l j »@<03 7-^.7-^ >- 1 6 - 

[0 04 2] ^-r, IS 1 Slt^mSS 1 3*^^>^f*r6]<7) 
|gl**7-f yi 2- 1 , 1 2-2, - 1 2-m$r-5-ix 
^•ix:l> t T 7K¥^^ ^iJttcOlg 1 h 2 1 , V G 

(LU^jU) ttziiVG (HUKfU) £7)|g 1 ^v^V^X 
4JE.GI 1, 4>Gl 2, --^G I m$•^:(50)ll^di<J:tii:^]-r 
l>i;i:t^C, m2mm.^m^i 5*^<b^T^riBjcoB2^ 

3E7W>14-1, 1 4-2, -1 4-m$:'?-tL^iX:fr 

tT*¥*^?^Jft^0l|2y-b«fii3t, VRG (Ll^ 

III, .jf-G I I 2, --^G I I m^^<7)miZ}\\m.tii^ 

-§-^m^^KSra^H(±||1^5£>'NVUX0GI i<7)VG 
(HP'^^^k) fc, ||2^>'t;PX<^G I 1 icOVRG 
(HU-'^.;!^) fc5r«;«(L^i5-<i-Cm->, <Kc7)^t:6-|61 ( i + 
1 ) #a<7)*¥M*^iJO*¥^aEtC?#I.^Ti07'"7>'^ 
y^m^vBUmi^^Vl'^<i>Gl (i + DcOV 
G (H^^;W) fc, m2^^JV\-X<i>G II ( i + 1 ) 

[0043] JIO i #g«*Tli^^iJttcOfi-§-S^ai^ 

^irarHtCtSViT, *^^I11IIS2 1 J: Oai^'j^tlSft 
-^Mai*<JfflI>'^VP^4!>S 1 , g!.S2, • • ■ 0 S n J; •) ?'J:^ 
|6)a*^JSJRfflfOh7>'>''X^l 7-1 , 17-2,- 
1 7 - n *iJiii? Ji- y-t^ i i: T, 
/5>3 7A7^>'1 6-1, 1 6-2, ••■1 6-n±tClS 
^ai§ixTV>Sffi«^t-^**t'x:t7-f y 1 8±tc:Jil<J:SE 

^^17-1, 1 7-2, -"l 7-n<oy— b^g^lCjDi. 

1, ^S2, ■■■<f>sniimi}[^<^^y-i^y^ y^Md^ 

nmiRmhyy'jxi^ii- 1, 17-2, -17-11 
-c, mi^^ji^coi^^, w&mmhyy'Jxi^ 17-1, 

17-2, - 1 7 - n«-? *>«^'<JW«{a*^'A:'3$tlfc 

[00441 <Xt=, ^(O i #B<0*¥B*?"Jft<7)ti1^ 
ff)VG (H) , |g2^>'^yP;:?.<)!.GI I 



VRG (L) i:^-53tfc#tC— ^iCU-fe y h$tr.i>. CI 

[0045] aTmmizix. ?i^w-mmnmzi\m^m 

[0046] Z CIT', Ai^sWtC0"J;ttfm 1 ^tBcOtKTH 

-Si:, H9(C^-rJ:dti, IPlSit^lllKl 3*»<i>aj 

::tJ$fL&Sli^^t;wx<i!>G I i*iiSw^;wcovG 

(H) , ii2aii:^[iiKi 5*^^>ai^j$ti.&ii2^ 

/'^)l'X4>Gl I l*^'ft^'<;WcOVRG (H) tl^ir^fc, 

y 1 4 - 1 iciS^SitTtiii^liimgmjg^ 11-1 

1, 1 1-12, -1 l-l ni)miR^tlXnyl.y^ 
^16-1, 1 6-2, -1 e-nitC-eix-riXllltT 

1, <^>S2, •■■.^Snl2j:0^JSlRfflh7yi''^^l 7 
-1, 17-2,-17 - njbiMcTJJtlOlIiXJi-yr 

^n^A^'f Vl 6-1, 1 6-2, "l 6-n± 

<7)^mmm^i}mMiRm hyyjxi'ii-i, 11- 

2, ■■•1 7-n2:^it-fntfrLTb'x:t7-f yi 8<7)(t 

^ v>T , i colg 1 a co*¥B3S?iiiOiii|iSlil«5S«# 
^PtiSS 1 ^vnVPX * CI 1 ifi-mv'<.)V<r>v G ( H ) 

T, l|2^^>'NVl-X<i!.G I I l*^'®^^;Pc7)VRG 

(L) ^tcU-fe>y h$ix-&. |Sl«lcL 

T, Ig2#ac07i<¥a«?'jc7)ft^8!aill)#$ ii>t:'J-fe-y 

[0 04 7] 

>f y 1 6 tJ J: t^b'T Ji" 7 V 1 8 C7)S^^» LT 

|giy-h«fli2TO;KT>-i^-V';U«{i(c:|l^L, -e^O 
y-xi^fiS:^JS«?ffl hyyi^:x.:S^i7izX*) t'-r :t 5 

^^»*^''h$v->^>:46^«»£jgift?t 1 93t)^^>co«*&ttS[Sr 
1 0 0 nAgJKJilTllt^V^i:|gl y— h«®2Tc7)'-K 
T-yi^^;Hlfi;[5:,Ss|ltcrj^-6.7^>-l 6±tcB^lt-f- 

t3 it^f y 1 8cO^«»S:^^lC3fe«L-C« 

^s?;^aiLcoaix{±^<^^*^', miy-hmffi2T<o 
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1 0 0 4 8 1 L;t T . ±si<^m^mmm^mT 
1 9c7);st-c\ -? h V :^mz§'mnf i>titcmmmm^ 

8mWgi^Sns#m^III»^|giftS-lt<t 3 fc-Tix 

[0049] TGM I sm<7)mmmmii^mi&m=F- 

MI SS<7>ft*3'?tC*BU-b>7bS, Mx-V^S. BD 

MI sm<7)mi>^mmm'f-im^^tzmmmmi>ifimw^m.iz 
[0050] *^Hj(i, #ti1sMlil^^ca^^a*^■^-rl. 

IJ "9 , t t i§ c > s / N it ^ il -& t . 

[0051] 

fcoT. j^-thiazi;.'>xmL\^f-LVM^w.\-'yyv 
:^^^<m,^^m^w.zm^\^^ wmwi^ixtzm^ 
w^kzm^t;Lnm.m^<jmAt^\iicy^-ti> vyyvy.^ 
w,v=7y-j7.s\,zw&\^xWiytt>fttzy-Y^m: 

=i-imn $ ix.tz'mmmm.^w.zn \^x.tm,^ 
(c, m&'hmm.zi.'o^^ixhwmiWiVyy'jy^^^ 

x/n.i^mh7y=J:^^i:^^i,tii:b^ yii'—i^yyt.^ 

[ 0 0 5 2 ] :^^aM(7)mmmwmmm^mit . it 
m&m^t . w^^mwrn^mi-izm^^titim 1 <oy 
mmi.zw,^w&mm.^zit^x -mm^-^^K-wkm \,z x 

-iXm^^ixtz-y-y^mfYv^ yt^^-f^vyyi^ 



wm^m&mw>t, mmmi/mm±.izmmsk^it 

Lxm^^ix. -^%ti^ws^i<r>y-vmMf,zm^-th 

mMfmrnrnx-h-^x . ismi«^y-h«ffifcMii2o 

mwmtm,^m=Ftim9\^ixtzmi^m{/^mt^m.^z 

ix&t'7-'^7-f m.^:hm^i,zx*)mi^tihmi 
mh^yi^x^Rx/nmmh^yi^:x.^^^-thiii:f]-( 
yyi'-i^yx^m^mmn-^tixa*). icr,zti,zx 

[0053]^/^, :^^mc^mmmmmmmmi. ^ 

Wj&m^t . m^t^mi^mm±i,zmfS.^tifzm 1 co-y 

^mizm^mtiimmmizit^x Mmm^j:T-m»miz x 

-oxmi&^tifzV-xRUYu^ yt^^^^h^yi^' 

X ^ t . -^^i^um 1 (^y- h mmizmm-thm.^ 
Lxm^^ti, -u^A^mmi(^y-hmMizfm^h 

- hmi^itLxm^mwmii.zm\i!,'thmMm\i!i^h 
±m>^Wimzmw&mim.mm.i.zii\\x . wM^m.^ 

{c. iSai:^fl-^lcJ:0ig»$ix-g.iglijfflh7:xi'-X;$'S 

tf^nmmhyyi^::^^^^-t?>tiiij^ y\:-iS^yx^ 

^mmt-f^ix-xisK). ^<Dzti,zx'o±iiB m^m^ 

[0054]^/^. ^^mcomii^mmmmmma. ¥ 
mimi^(^~^miz^i^ ^tu■z^^^imi^t . 3^1^^^ 

^{ffl^cfco-cfsm 1 coy- hm.mi,zfm-thm^^mi^& 
iii(Dmmjimmt. mmmi^m^±^z^mi:^fLxm 

t <^mrms^ 1 cr>y- h^m)mm&m^i: 
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[0056] tfz. » ^ L< ti, Mieititis^tm^m* 

leai^j >f y b - y ;^^#S<o|gi))ffl h ^ y v-'x ^ 
[00 5 7] ii/c. »*L<Jd. msi\ii:h-( y^'-ry 

x^^m<7immm Y^y'J:^^mTti.x^y')-v 
[0058] iimmzx 0 , my. -eof^fflSrSiBH^ 

[0059] *^BHt:t3VkTt4, Jil|^lM!|^SflSm^ft 

yxmk^^^mz.x^^i,tztb^ ^^^y\:-yyy^i 
*»'S^$^^•Ci>, \::f^y-^y-^^^^yi>zXh-s± 

[0060] «^iJ^rinioft-^7-^ ytticiStt^ix 

[006 1 ] ^^iz, mmmh^y'j:^^m'f<7)mm.m 

h 9 y i/'x rj-s^ coraffl«E J; 0 ^j^^ < K^-r i> - 

s.^x'omm'fzni^-rhztt^mt^j:^, tti. zco 
wmm h yyi^x^m'f-^'fy'J-i' symt^hzt 
izx *) . y-x • y-hmm^izx r)n(>fifzv-x 

[0062] 

[0063] {musmmi) Mni^^m<om^Mi 

r3-/ifim^-^t>^txm^m(>zjf;Lfcmx'hh, ^tj. 
c £7)iiiiaiiit<st5^^ati0 1 1 i,zif:-rm«i^mwWim. 

[ 0 0 6 4 ] 0 1 icjst^T . mmmw^mmm'f-x okc 



-l>#B^ll-lls 1 1-1 2, l-mnStCI 
^Sfi-^t LXCOmmiE^iP^^-l^y^ y 1 6 - 1 . 16 
-2, •••1 6-nSr-eix^ix:rt-tT§g^ai$<lSt'T^ 

i^':^:J'3g^3 1 fcft^ffl h5yi^'X^'«-f 3 2<^)E?iJlll 

TV^S. C:tL^><OlBiftfflb^y>'';^:5'«-?3 li:ftKffl 
h 7 y i^'X 3 2 cOtS^-ifir{ifi^tiJ:^ffi^3 4 

y~hm=f-izii.m^m^mm-r^mm^3 5*^«i^$ 

[0065] ±smmzx 0 . J':it, -etoiSf^SrUiBH-r 
I.. 

[ 0 0 6 6 ] 02 140 1 coiS1iMlii#*Wi5ia<Oi!jf^S: 

|g 1 Slt^SmSg 1 3{4^T^rrnIi#B'0^7^y 1 2 
- i IC^ 1 ^ G I i5-ai:^}t. I^2S 

ffi^niss 1 5i±=ff*i^ i #atoii2^7'f y 1 4 - 
II1SS2 i{4?iJ:^[6]j#ec^3^A9-f y 1 6- j i^fi-^ 

[0067] ^-r, 02 tc^Kt" i oiz. HI Sii:^[Hl 
8S1 3*>^>lll^Ta<7)^K^*^?'J<7)llly-^«ffi2^:: 
mij^ithmi ^SE-'NVi'X 0 g i 1 3&>'^^'<.yi/c7)«fi[ v 

G (.HUK)\^) X\ tfz-. |g2SiS^l5lKl 5*^f>ll 
1 fia<0*^^^5iJ<0|g2 h«ffi3 (Ctbl^^ix^ll 
2^VNVWX0GI I 1*^15 l^'<.;WO«{4VRG {HU 

^U) {c^rSfc. ||lffS<^*¥*-??iJtCfifM$iX^II 
1^5^ yi 2-lJ3j:t/IS2^7-f yi4-lSr 
:)> LT , mi fi^ S 07j<¥*^ ^iJ^OtSliSSIfrii^iR^" 1 
1-11, 11-12,-11-1 nijmM^tLX. # 
B«»60ffl3gft^*^'#3 5 A^-f y 1 6 - 1 , 16- 
2, -1 6-n±tc-?-ix^'ixMi^aj$ixi>. S^v^-C. * 
T^[HllS2 1 J: Oai^J^i^S^i-^KaiSlJffll''^V^X.^ S 
1, <^S2, •■•.^.SntciO^'JStRfflh^yi^'X^' 1 7 

-1, 17-2.-17 - ni)^zcommzm.dz:^y-th 

y 1 8tcB!)i!tf|fl#i: LTfi#lU^J$ii-l., 

[0068] z<7)m 1 ^tS<7)*^^^^jt'*s 

#iii|i^SIf'|s^*^Sfi4, m 1 ^^nVWX <^ G I 1 *^ 

l*^'fflcl^<;Wi7)fl;^VRG (L) l^^ofct g'li^coS 
iR1g^*^^tcU-fe'y f^ixT, #3^j!*7^yi6- 

1, 1 6-2, -1 6-n±^^-^■^^m^E^ti;^tLTv^ 

[ 0 0 6 9 ] ij^V-v-C, ISiaiI*3iEI38&l 3*>^>m2tf 

a<?5*T*^?iJ«ll 1 ir- h^fii 2 (3ai:Jj$ ixSlg 1 ^ 

sVWX ^ G I 2 l^'^.yl^cotta V G ( H l^^P ) 

x\ ^fz. m2mm.^^mmi 5t^t^m2fis<07i<.^m 



« 
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1 2-2t5j;l/m2^9^>'14-2$-:ft-LT. IS2 

aco7k¥*wij^^ii®Miaf*:a«^^ 11-21. 1 
1-22.-11- 2ntimm^tix . ^mmm<omm 

fi^*^'#3 7-^9-f y 1 6- 1 , 16-2, - le-n 

i*)tii:)j^ti^m^miiimm^vu:^4 s 1 , s 2 . - 

^Snti05iJMtl?fflh7>i^'X:J'l 7-1, 17- 

2, -1 7-n3&ic:co«t:jii»::t>t--?.i:. 

[00 7 0] -^com. :i<n>w.2'^^<r>7i^^m=f-nx'hh 
^mmmwm.^m=i-m\t. f^i^jvv^<t>Gi 2*^ 

'g,VK)V<r)Wi^LV G (H) T\ m2'^^JVVy(.<t>G I I 
2*i<ft^'<^K0a{aVRG (L) \,Z^'itzt^i,Z^<7M 

«m?gf*-'-^CU-b>y b^nr, #3 72.7-^ yi 6- 
1, 1 6-2. "-l 6-n±tc:-eix-fixM^aj$ii-CV^ 

[0071) UTi5i«t3 LT , ^mmcr^mmm^t^^■=l 

'yM.^^yie-l. 1 6-2, •■•1 6-nSr^ixm 
[0072] C:<?DbW5-< V 1 8fcaj^j$iX7tHSm 

^ 3 1 coir'- hSg^tcA:»3$ix. aii^J-f yb'-rTi^x^ 
^¥S3 3T-ttl:;']-<>'b--ri^;^^!^*^^$ii., ED*>« 

[0073] z<Dtii:)j^ yy^-yyx^m^^33\i^ 

V'J:X-9 (L=5//m, W= 1 OOx/m) , IgK 
ffih7>i'';<.:J'*^3 1 1 Lt:^J;itfNMOS h^i^v* 
X9 (L=3//in. W=30Atm) <7)#h^>y;?.:5'$: 

flat^-c, %MWiV=>y'Jx^m=i-3 2\,zi,h'&w^wk 

ImASSfc^SiatCg^fflh^Vi^'X^'ai^S 2<0 

[0074] JKOidtc. 3 2 

J: S^m^iMS: 1 m ASJgt J: 3 ffl h 7 >- 
i^'^i^3g-?3 2<?)y-hJg^^fc:m^«ffi«:ert!lDL, 

A >b-^>';^gg^^g3 3c7)Aai:^#ttSria3fc:^L 
TV^S, dO^cTDtB^j'f yf-^^'Xti, ~7kQSK 

X'h-^tzi^c^i^K tii:h^>i:i°-yyx^m^$&3 3i,zx 

h^i^-i >\^-y>x^mx'ii. -4 ooammtin 

[0075] J-Xh<7)fii^tc J: 0 b-T;t^-< > 1 8±tcf# 



[ 0 0 7 6 ] 04 ( a ) ti0 1 iOJiS^)^ y\^-:iryx^ 
m^fSt3 3 SrfflV-»-rtCtiliMllf*:titf^StfOb'7"3j-7>f 

:^*J^I1-C35 0 . 04 (b) imi(^\ii:h-< y\^-ry 

x^m^$i3 3<7)mmtzmMms%^mmLrz^comm 
m^tii:fjmmmx'S>h. 

[0077] im^tii>m%m^<r>-kmmA^-^^P f 

t LX, *¥^I1IS&2 1 cr)|gi!)jl^2: 1 OMHzi; 
Ltc^. 7k¥^lHlS§2 1 XK>tii:h^titm^mtiim 

fflly^yUXfliSl. ^S2. <^.S33&>'-eil-?-'ixV (H) 
L3t«-^fc<±. 04 (a) Oc5^-rJ:3tcai:^j-f ytf-:S^ 

[0078] zco^tit^Lxm-ti-^ y\f-yyx^ 

m#S3 3<0f*a(c«^lllKSr*?ti: LxmmLtii^ 
Ui. 04 (b) i,zfjk-tXoi,ziii:fj^ yt'~yyxt^^b 

[0079] ( siMff^.^ 2)05 i,t:^^m<7)mmmm 2 
iziin-^m^mmmmmcom^^mmmmtmrny 

mm<7)^^imx^comBn^'^«&-^h . 

[0080] 05tCt3V^T, b'x7j-7-f y^l 8lc?ijatf? 
fflh^i^i^';?.:^' 1 7- 1, 17-2, • • 17-nSr-e 

fflia«sa«s^*>jg^$ix3t3 7 A^'f >- 1 6 - 1 , 1 
6 - 2 , - 1 6 - nmiz^ti'^'ti^mmMnm^fi4 1 

- 1 , 4 1-2, -4 1 - nA^-eiX-e'iXiJtt'^ilTV^ 
[0081] iieffi^tc J: 0 , b'T"5}-7^ V 1 8±tcM 

;^ai$ix;tB«fi^ai^j<i, mmmYyy'Jx9n=f-3 

1 tftMfflh7>'>''X:?^^3 27&^^>^^ai:tl^:xb- 
r/^xgg^^g ( V-X7;ror-llIK) 3 3<50|gi6ffl 

h7>-i^'X:J'«-?^3 lc7)y-h^^-tcA:?j$ix, ai:'5-< 
yb--;5^>;^^, fiD*>«gi[iili$tT.T«#aJ::^3g^3 

^, 2|s|l*fe?g®2T'<i;, ?'J^rr^o#3 7A5-f >i 6- 

1 , 16-2,-16 - n±tc-eix-rix^«S!^ft^# 
884 1-1, 41-2, -4 1 -n$:{ii.-CV^^C:ttC 



I 



t 
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iO. Ztl^ij^^tl^'iX. #?fiJC037A7-f y 1 6- 
1. 1 6-2. -1 6-nlZ^tSS±«Mlc:tt*&-rS 

[00821 (mWBW^S ) 06{i*^Bfl«»(iJ^.«3 

c:iOii11Slll*aM5IStjlli it=*-ri 



[ 0 0 8 3 ] 06 iCfcV^T , igi|iSBl#:IWfe«^ i 0 ^ 

h^MMll-ll^ 1 1 - 1 2, ---l -mnttt^B^fll 
ft-^i:LT<7)B*m-^*^3^A7>f >'l 6-1. 16- 

JEA>, IS 1 mm^^m^ 1 3 . m 2 sig^^ ihis§ 1 5 is 

J; y^*¥^lll88 2 1 tcffl I ^ Jt h 5 :x i/;^ rJ- 
[00841 ±iE«^tci 0 , ^ y 1 8 tctti:)! 

%Mmv^yi>y^^n'^3 2i)^hti:h)^:n^ y^—fy 

X^m^S ( V-X7*oT-|l]SS) 5 2<0lBiJjfflh^ 

yi^'x^*^^5 1 o^- ^sffi^^^A:^l^^^. i^ti^ yy 

[00851 zcomti-i y^—fy:^^^^®. ( v-x 
7=i-uTiHiss) 5 2ti. nmmh^yi^^^mf-3 2i,z 

§^^S«JE^l^tB^]^5r^!ll»Uo•o«srl^il|i■ri. c: 

jfl h 7 y ^'fg^^ 3 2 J: S S«sS»tc<k 0 S=Sf S 

[008 61 2|s:|ISi?K»3-C{i:. ±ta3isaJMA*^' 
^ L T v> !> tiilS^lllf45a««^coWEfi-^ai:'3ffi<il- 

[00 871 zcof^ib. -mmzii, ^^4y\^~^y 

X^K^S (y-x.7*or— ESS) 5 2Srffi^-fl>IE 
Mffl h 7 y v'X ^' 5 1 J: m?^ffl b ^ >- i^'X rJ' * 
•T- 3 2 fc ±iBtMi|lSSl*lfa«i^Sc7)iEi!)^|HlSS^ i: 5r 



5 •y:7U-y>''S:;^ii<i8«-r-&!t*^l=:. ttl:*Jfi-^*Sf§S: 
~0 (V) *»f,~5 (V) fc^Si^t-flai'ft.SrtT^^ 

Lfztti:h^ yiL--:fy:x$mmS^X'(OX^:hV&.^X' 
(±, 0 (V)~i (V) tT'<^A:»3ft-^{it±i:tift-^t;R 
^^-it^ci t{ir#^*»of>:. z<7mmitii:h-^ y^— 

E^3J;t^'y-x • y^mMmx'm^^tLX^-^h, 

(c-pv>T«i;M^l«EV t hcom^^. I V t h I 

0. 8 (V) aJST^$i^■s^^T^-^-i.c:i:*»A>, tuij-^y 

tr-^yx^^j^^S 5 2 £7)|gijffl b 5 y ^J-*^ 5 i 
*\ i/i«Tru-^ 3 yscob ^y^-'x^^^tis^ 

•fl.ClfclC.kO. ll3cOAtil^)l:E#ttS:3Ei!lti'7h 

[00881 fiJi.{f±fBti1isMlll*««S7-wtii:^)«ffi 
^i-^Sflij&^o v~4 . 5 vi: ±feai:^j^ yb"-^y 

x^j^^s (y-x7*oriHis&) 52cr)n.^mh^y 
fflb^yv-'xr^fg^s iicj:&«;^afiJ#a«±~o. 

mm^i^mtimE.m^m^^^mzmi^'^. ja-oas^j 
y h- y x^-r <r t °rtE t ^ o 

[00891 ,I<30J; 3 tii:*)^ y tf-rJ^yx^^ia 
(y-X7=ruv-[l]S&) 5 2comi)mhyyiyX^m 

'I's icomim&^mmmti^m^M.<^^mmz 
*\ i/sti. icommmhyyi^:^i'm'f-5 i^'ryj 

1, zX^n(>itfcV~:^mK^ X'O^i'Ztiifi-tlZbtp 

[00901 U±cOi 3 tC±ifill)l£JBre 1 — 3 {^^3V^T 
{i. ^»i!|sS«±tc»B£§iifv:MOSMh7yvX^'co 

y- hm^x^m^i^L . zc^y-hmfinzwmLfzm 

-fh;5r-fe yiM±!:J3 -f ■i.JSiliMlllf*:ta«*^*^'v hO^x 

mzmmm^titzT]y^m^^-ti>mfmm®wmmm 

tt.miy- hmm^zmmLxm2y- hmm^rm^ 
y-xffii^. vu-(ymmbmiy-hmmi,zx>o 

55r I. M O S S b ^ y i^x ^ *«^f!|5S^«ffi c $ it 
Alt Lf^7Kx4«;Wdr'-C J: o T ixt ^ Lit 

m^v^^ vyyvx^ n<r>^Mwm^^^zm^ l . 

W&i^Mz'mW^^Z'&^tzVMM^^^-h'fh. Z<r> 
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( v-^7*DTiiis§) izmii^-f-^ztizx-ox. iiiij 
y\L'-yyx^mmm (v-xy^ormm <n^fi 

ti^^^Lx\.^i,o ■^<7)tii:hi^'?-izm^mm^mm$ti 

[0091] tt:. ±fe«^sfij^® i~3Tii, mim 

mi^mmm'¥-i,zm\>^^ti:h h ^y'jxis^timosmFE 

< . h^y'JX:$' ttm-^y- h S F E TOli*cO;^ 
[0092] (IWfe»«4 ) H 1 t.tz. 2|E^H8tai|@ 

fflia#:««^Mioiiifej^» 4 ^ ^-r , <rmmm 4 t 

LT . H 1 2 tc^-r*IBaiiaA**"5feC~tSlS Lfc^ffi 'J -b 

V^/i>iiTV->i)TGM I SSi:. *ll)5fi?g®4<73^[SU-b 
•y hMcOTGM I sai:2r^ffilHl8St«-ri:I§l— ffi^lc 
tchtzib. *^JgSI4iO«ffilHlS&t01 tlSI-tc^: 

[0093] ^IiIK*^'|ai-T'S>l. t i)>t>i>mi}^-^j:i. 

0 , :^mmmm a (r>mmmmw-m.\^m. h mamm i 

[0094] ^fc, *IISfeJ^®4tcii>.^-Ct. HJfeJg® 
2<?5J^-^i:|5iatc, #3 7A5-f>-l 6-1. 16-2 
-»(C-f-iX-fix^fl:giEft##^S4 1 - 1 , 4 1 -2 "i 

mfi>zti!3^mx'h^. 

[0095] tfz. mmmm3com^t mmiz. ta^-s 

yi::-yy:^^^i&commmhyyi^>^^m'f5 icr> 

^ms$-. ig 1 SB^msg 1 3 . ^2mm^m^ 

X Sr rr - i/' 3 >-ST'«^ t T t i V ^ . 
[0096lC:i7)ip tc-Tixtf , -eixmUM?^® 2 . 



[0097] (m^m3 ) la 1 ttz. ^wm^ 

Lx.mi 3c*-t*ffiaiaA*i^tcsigL)tM^>'^ 

TGMlsmt^:mmm^x'm-t^~m&^z^i>tz 
if). ^mtmm5commmmhmitm~i,z^j:^. 
[0098] mm^iiit^m-'X'$>i>zti^^i>BH)^7^j:j: 

[0099] ^fc. 3ts:||MJg«5 tCfcV^T t , 
2<0*^i:|Biai(w. ^a^^^'f yi 6- 1 , 16-2 

-mz^ti^ix^m^M^mA i - 1 , 4 i - 2 -sr 

[0 100] tfz. mmmm3i7)i^tmmiz. 
y\::-ryy.m^^&covmmhyyi^x:$'m^5 1(7) 
mmmK^. miSit^niKi 3, m2mmm^ms& 

[ 0 1 0 1 ] d -eix-filllMJg® 2 . 

[0102] mwrnme ) m&\,±^%mm^mimL 
^m.<^tmme^Wit. z<r)m^m.ex\i.. uss 

1 4 {C^^-r2|s:|BaimA*^5felCt^ tfv! B D M I SS<?3 1 

cT)?:^^*-^^^, mt. mmm&\:;i^\-\±mi\>z7r^-tmm 

HISS i: BglSI^-c-ib 0 . VXT<^^(r>^i}m^j: h . 
[0 10 3] fiD*>. BDMI SST-ti, TGMI SSi: 

ti^^ 0 . fi^mffif<i«^^-CS> -& <r>x\ n^^m v^y 

=JX^17-1. n -^•■■\in^^:^)Vh=yy-JX9 

■C'{±^<, t>^^^)VVyyi^X'!'X'm^^tlX\^h, 

[0104] 0 1 tnm-f h^i<z\m-<r>^ 

[0 1 0 51 *|lliSJg®6tc:tJV^Ti>. 1 
t|Bl«-eS>l.<:OT\ IIJ6JB®l|31«<7)S&ll&*-ri>C:i: 

[0 106] !5:fc. *IISfeJ^»6tc;iiV^-Ct. I19ti* 

16-1, 16 -2 -mziti^ti^n.^nM^WLA i 

-K 4 1 -2- -$rlStt.S.>ri:*^^|gT-$>-l., 

[0107] t.tz. m 1 otcs^-r J: a msimm3<r> 

5:^>'';^^'«^5 itfora<a«S$:, miSit^lHlSSi 

3 , SI2Sil:^III8& 1 52MX*T^I11S2 1 tcfgtt 
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[01 08] ZcoXo l/Z-tixii. ^tl^'tl$ 

[ 0 1 0 9 ] =5:fc , ±mmimm i ~6 xii, i soai 

^SJ: 0 h yyi^:^:S^m'=f-(^^mMM.^^ 

mm h^y>'x^m'=F3 2coy-hS!S^{c:t'T^5-f y 

<r>ii!,:^iQimmt . miaiiOtij^i^>^t--:?'>x^^ 

^«^6ojmifS:, m2aecotii^]^>'t-^5'>x^M 

[0 1 10] 

mf-cOiii:f}1Mm:jEmv^MI>zm^tii-t^tti^T^h. 
[0 111] ttz. fi#5'f yftfc^SggMft^^S^: 

l&mzzt i,zX 0 , fi-§-7^ yco^^^mi,zmmX'^ h 

[0 112] ^t>\,z. wmmhvy'J^^^m'fc^mmm 

JE ^ ^ lEift $ -ii- =8-^ HISS s 

z<Dmbmh^yi^:^^m'f-^'fy'0->'aymt 

■ti.zbizx'o. v-x ■ y-hmmj^izx'onf^fi. 

[llfS<7)S*^tJiBB] 

[HI ] :^Wn<^%mmmi , lll!ifiJ^®4Sl^'^]5fi?^.® 

yo •■/ ^m^^h^x^^-f^m. 

[02 1 lll<7)iM1Sffi|l#«^^a<7)ll)f^Srl»Hfl-r&«- 

[113 ] 2^i%Hjtcj:i>ia«BMia«sa«^aj: om^j^n 

[114] (a) <i01oai^J^yf-:J^yxSEift^S$: 



mm. 
mm. 

[07] 03«Atil^]®E#1±SrMilcS^7 hS-ti:;^.;^ 
■t. 01^««^«^0. 

[09 ] ■^^wmwMmvmw^w^^m^mb sr* 
[010] ^wmw,mmM.WLmw.<^mmmb^^s 
[0111 ^mtamxti^^iz^LrzTGM i sM«ti 

«Ji?r*-f 0-C*) 0 , ( a ) {4-ecO— ^¥^E0. (b) 
{4(a) <7)A-A' ^|liB0. 

[012] ^^mmmA^mzmm tfzmm v-t-yhmt 



[013] ^^mtamxij^^iz^ uz h v y^m.\:.n\t 

tL^TGM I satfOiSJi^Slf*:^^1=-S-5^-rBr®0. 
[014] «aimA*^'5fe{3iS^Lfv:BDM I SMiOti 

[01 5] 01 lcOtS1SSEIf!is»«*^5rfflv^;tiiteS 

[01 6] 01 5<7)iM*^lilf*««^aoiij#«:ISB8t- 
h^m^W&^TV^-t^ -i 5 >^0. 

[«=-§-coSiBS] 
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